Objective: Both mean platelet volume (MPV) and platelet distribution width (PDW) can be used for various clinical results. The aim of this study was to establish a clinicopathological relationship by examining the thrombocyte parameters of subclinical hypothyroidism (SCH) cases.
Introduction
Subclinical hypothyroidism (SCH), which is defined as an elevated level of thyroid stimulating hormone (TSH) with the free thyroxin (fT4) level within the normal range, is the most common cause of Hashimoto thyroiditis. Prevalence varies between 1.3% and 17.5% depending on age, gender and iodine intake [1] . There is much evidence showing the relationship between SCH and cardiovascular diseases. Risk factors that can be determined in these patients include changes in the lipid profile, low-grade chronic inflammation, oxidative stress, diastolic hypertension, changes in coagulation parameters and impairments in the cardiovascular system [1] [2] [3] [4] .
Mean platelet volume (MPV) is the most commonly used measure of thrombocyte size and shows a correlation with thrombocyte activity. Platelet distribution width (PDW) is an index reflecting heterogenous thrombocyte size. These indexes, especially MPV and PDW, are related to thrombocyte functions [5, 6] . SCH is a condition with a tendency to cardiac events. The aim of this study was to establish a clinicopathological relationship by examining the thrombocyte parameters of SCH cases. 
Subjects and Methods

Statistical Analysis
Data obtained in the study were analyzed statistically using SPSS Statistics vn 21 software (SPSS Inc., Chicago, IL, USA).
Conformity with the data to normal distribution was assessed with visual (histogram and probability graphs) and analytical methods (Kolmogorov-Smirnov test). Variance homogeneity was evaluated with the Levene test. In descriptive analyses, variables with normal distribution were stated as mean ± standard deviation (SD) values. For the difference between groups of parametric variables, the Student's t-test was applied. The cutoff values of independent significant predictors were analyzed with a Receiver Operating Characteristic (ROC) curve, and the area under the curve (AUC) was evaluated with the Hanley and McNeil method. A total type1 error level of 5% was accepted as the level of statistical significance in all the statistical evaluations.
Results
The mean age was similar in both study groups as 34.9 ± 4.9 years in the patient group and 33.8 ± 3.19 years in the control group (p>0.05). The basal demographic, clinical and laboratory data of both groups are shown in Table 1 . Figure 1 ). In the correlation analysis made between TSH and platelet parameters, there was determined to be a correlation between MPV (r=0.259, p<0.05) and PDW (r=0.269, p<0.05) (Figure 2 ). The sensitivity decreased, whereas the specificity increased as the cutoff levels increased. The optimal MPV and PDW cutoff levels as identified by the maximal Youden index were 9.85 and for subclinic hypothyroidsm. In subclinic hypothyroidsm, the MPV cutoff of 6.0% and PDW showed high sensitivity (63.3%) and specificity (60%), with a low proportion (16.3%) of false-negative results in disease identification.
Discussion
Subclinical hypothyroidism (SCH), which cannot be clearly categorized as different from hypothyroidism, tends to have a clinical course that is symptomatic and/or asymptomatic. Previous studies have reported that SCH is an independent risk factor for atherosclerosis and myocardial infarct and the mortality risk associated with cardiovascular causes has been reduced after treatment with levothyroxin at sufficient doses [3, [7] [8] [9] . In this context, the aim of this study was to investigate how the thrombocyte indexes are affected in SCH patients, as they are known to have a critical role in the pathogenesis and prognosis of acute coronary syndrome. The results of the study showed that the MPV and PLT values measured in the SCH group were significantly higher than those of the control group and the increase in these parameters had diagnostic value.
Platelet indexes are an index group used to measure PLT number and morphology. Under pathophysiological conditions, any factor which can inhibit PLT regeneration, increase activation or accelerate death by exceeding self-recovery capacity, can cause changes in both the number and morphology of PLT, and this therefore leads to changes in the PLT indexes [6, 10] . To date there have been few studies related to the change in platelet indexes in HT and SCH patients, and conflicting increased but there was no change in PLT levels and Kim, et al. also showed an increase in MPV levels in SCH patients [12] . In contrast, Van Doormaal et al. stated that hypothyroidism led to smaller sized thrombocytes [13] and Ford, et al.
also reported that chronic hypothyroidism resulted in smaller thrombocytes in circulation [14] .
Similar to the findings of the four above-mentioned studies, the results of the current study showed that the MPV and PDW levels were higher in the SCH group than in the control group and the PLT levels were similar. The MPV and PLT levels were also seen to be correlated to the levels of TSH. These findings demonstrated that PLT indexes were useful in the prediction of SCH patients. To analyze the performance of PLT indexes for SCH patients, ROC analysis was applied to each PLT index and the diagnostic parameters were calculated for all the PLT indexes. The largest AUC values of ROC were found to be 0.78 for PLT and 0.79 for MPV. Therefore, it was concluded that MPV could be the optimal predictive marker for SCH patients.
Previous studies have shown that conditions such as coagulation system activation, severe infection, trauma, and systemic inflammatory reaction, could lead to changes in PLT indexes. A relationship has been determined between increased MPV and/or PDW values and various cardiovascular diseases [9, 15, 16] . The mechanism responsible for this is that larger thrombocytes are more active enzymatically or metabollically and thus there is high potential thrombotic activity [17] . As high-volume thrombocytes are more active hemostatically, they could be a risk factor for possible coronary thrombosis and development of myocardial infarct. The current study data of increased mean thrombocyte volume in SCH patients suggests that they could have a specific role in pre-thrombotic events that could develop in the future.
In conclusion, when it is accepted that increased MPV and PDW levels are risk factors for cardiovascular diseases, there is a need for further studies of larger patient cohorts with longer follow-up periods to be able to confirm the increased thrombocyte activation and associated increased risk of cardiovascular complications in SCH patients.
Conflicts of Interest
None
